A rare case: Branch retinal vein occlusion associated with the use of tamoxifen ABSTRACT Tamoxifen-induced ocular complications including cataracts, keratopathies, retinopathy, impaired visual acuity, ocular irritation, optical neuritis, and retinal vein occlusion are uncommonly reported in the literature. Herein, we report on a premenopausal patient with right-side breast carcinoma who received adjuvant tamoxifen therapy (20 mg/day) for 1.5 years and developed sudden visual loss. Fundal examination revealed an obstruction in the branch of the retinal vein. The diagnosis was confirmed by fluorescein angiography and optical coherence tomography. Thus, tamoxifen was switched to an aromatase inhibitor. Tamoxifen-induced ocular complications should be kept in mind when visual symptoms are seen in patients undergoing tamoxifen therapy. In such cases, a complete ocular examination should be performed.
INTRODUCTION
Breast cancer is one of the leading causes of cancer-related deaths among women between the ages of 20 and 59 years. [1] Sixty percent of premenopausal breast cancer patients test positive for estrogen receptor (ER+). [2] Estrogen may induce carcinoma cell proliferation in such cases. Tamoxifen, a selective modulator of the ER, is used as adjuvant therapy in ER+ breast cancer patients, reducing mortality and recurrence by up to 30% and 39%, respectively. [3] Despite exhibiting a variety of side effects, tamoxifen is generally well tolerated. Fatigue, vasomotor instability, insomnia, headache, depression, altered menses, fluid retention, nausea, skin rash, ovarian cysts, pain (bone or musculoskeletal), endometrial cancer, pulmonary emboli, stroke, and deep vein thrombosis are some of the systemic side effects. [4] Tamoxifen-induced ocular complications are rare (0.6%) and include cataracts, keratopathies, retinopathy, impaired visual acuity, ocular irritation, and optical neuritis. [5] Herein, we present a case of branch retinal vein occlusion (BRVO) in a patient who developed sudden visual loss secondary to tamoxifen use.
CASE REPORT
A 49-year-old perimenopausal woman was diagnosed with invasive lobular carcinoma in her right breast. Modified radical mastectomy was performed 3 years prior. Her pathological staging was T3N3M0, ER-positivity was 10%, progesterone receptor-positivity was 60%, and Cerb-B2 status was negative. Four cycles of adjuvant cyclophosphamide (600 mg/m 2 i.v.), doxorubicin 60 mg/m 2 i.v.), and 5-fluorouracil (600 mg/m 2 i.v. on day 1) (CAF) and four cycles of Taxotere (100 mg/m 2 on day 1) chemotherapy, followed by radiotherapy, were applied. Then, the patient was prescribed oral tamoxifen 20 mg/day and a luteinizing hormone-releasing hormone analog 3.6 mg/month. In her second year of adjuvant tamoxifen therapy, she was admitted to the hospital with a complaint of sudden vision loss in the right eye. Her past medical history was unremarkable in terms of the use of any other drug, comorbid disease, alcohol consumption, smoking, and trauma. A physical examination was normal; her arterial blood pressure was 100/60 mmHg. She was screened for hypercoagulopathy. Her protein C, protein S, factor V Leiden, antithrombin 3, and homocysteine levels were within normal ranges, as was the extent of prothrombin gene mutation. She had no signs of This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. local or systemic infection or vasculitis. On ocular examination, visual acuity (measured using a Snellen chart) was 0.4 for the right eye and maximal for the left eye. Fundal examination of the right eye revealed cystoid macular edema (CME) and retinal hemorrhage. The intraocular pressures in the right and left eyes were 16 and 17 mmHg, respectively. Biomicroscopic examination of the anterior segment was normal. Funduscopic examination of the right eye revealed an obstruction in the inferior temporal vein [ Figure 1 ]. The central macular thickness as measured by optical coherence tomography (OCT) was 367 µm for the right eye and 208 µm for the left eye [ Figure 2 ]. Tamoxifen treatment was terminated and anastrozole (1 mg/ day; a nonsteroidal aromatase inhibitor) was initiated. It was expected that the retinal hemorrhages and retinal edema associated with BRVO would regress spontaneously within 3 months. The patient was followed up at 2 months, at which time the findings were as follows. The visual acuity of the right eye was 0.5 and was maximum for the left eye. The macular thicknesses of the right and left eyes were 458 µm and 214 µm upon OCT examination, respectively. Focal laser therapy was applied to the right eye because of an increase in the extent of macular edema. At month 8, the visual acuity of the right eye was 0.4 and maximum for the left eye. The macular thicknesses of the right and left eyes were 424 µm and 211 µm, respectively. As the right eye still exhibited CME and retinal hemorrhage, bevacizumab was injected intravitreally. At month 11, the visual acuity of the right eye was 0.4 and the central macular thickness was 272 µm. The hemorrhage and macular edema had regressed. At month 13, the visual acuity of the right eye was 0.8 and the central macular thickness was 284 µm. Hydration was suggested. The complaints further regressed during later follow-up.
DISCUSSION
The procoagulant mechanism of action of tamoxifen remains unclear. Although tamoxifen is principally an antiestrogenic drug, it also possesses a weak estrogenic effect that may contribute to prothrombogenic activity. Tamoxifen may trigger acquired hypercoagulability because the drug reduces the levels of natural anticoagulant proteins. [6, 7] Women heterozygous for the Factor V mutation are at 5-fold increased risk for thrombosis when taking tamoxifen. [8] However, tests for hemostatic parameters in patients on tamoxifen have yielded conflicting results and thus such tests are not sufficiently reliable to guide daily practice. [9, 10] The Early Breast Cancer Trialists' Collaborative Group and two comprehensive studies on breast cancer found that the risk of venous thrombosis is increased by tamoxifen use, particularly during the first 2 years. When tamoxifen is added to preexisting chemotherapy, the procoagulant effect becomes predominant. [3, [11] [12] [13] Earlier case studies have reported retinal vein occlusion caused by thrombotic angiopathy during adjuvant tamoxifen treatment. [14, 15] Retinal vein occlusion is the second most common cause of visual impairment and blindness (the first is diabetic retinopathy). The pathogenesis is multifactorial and remains unclear. Typical risk factors are increased age, cigarette smoking, diabetes, hypertension, and hyperlipidemia. [16] The prevalence of venous disease in patients with BRVO is 3%. [17] As we found no other cause that might have contributed to the pathogenesis of the present thrombosis, the BRVO of our case is thought to have developed secondarily to tamoxifen use.
If ocular problems or visual complaints develop in patients on tamoxifen, a complete ocular examination should be performed. If a diagnosis of BRVO is confirmed by fundoscopy, angiography, and OCT, switching to an aromatase inhibitor is the most reasonable strategy.
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